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1 INTRODUCTION
1.1 Background

The next generation Geostationary Operational Environmental Satellites (GOES), designated the GOES-
R Series, are required to provide continuity and improvement of remotely-sensed environmental data
from a geosynchronous orbit in the 2014-2028 era. The GOES-R Program, which has the responsibility
to acquire and implement the GOES-R mission, is being implemented through the GOES-R Ground
Segment Project (GSP) and the GOES-R Flight Project. The GSP will acquire the integrated, distributed
GS that will conduct satellite operations and instrument product generation and distribution. Details about
the GOES-R conceptual architecture, functionality, and operations are documented in the reference
GOES-R Program Concept of Operations (P417-R-CONOPS-0008).

1.2 Scope

This document, together with all GOES-R GS Interface Requirements Documents (IRDs) (see Ground
Segment Applicable and Reference Documents List (G 417-R-LIST-0165)) and the Ground Segment
Mission Assurance Requirements document (G 417-R-GSMAR-0068), specify the functional and
performance requirements with which the GS shall comply.

Sections 4 through 8 of this specification contain the high level functional and performance requirements
for the GS portion of the GOES-R Series System. The column headings of these sections indicate the
GSP DOORS ID Number, the contract option number, and the developing organization responsible for
each requirement, and the requirements.

The requirements in Sections 4 through 8 of this document are allocated to developing organizations that
are providing the functionality described by each requirement.

The development effort column next to each requirement denotes antennas (ANT), GOES-R Access
Subsystem (GAS), OSO, the Algorithm Working Group (AWG), the GS Contractor (GS Kitr), or ALL to
allocate the requirement to one of the major development efforts. OSO and AWG requirements are
explicitly identified; all organizations (ALL) indicates that the requirement applies to GS Ktr, ANT, and
GAS. (CCR01430)

The Option column next to each requirement denotes Base, 0001, or 0002 to allocate the requirement to
the baseline contract, or to one of the 2 options.

1.3 GOES-R Mission Objectives

a) To maintain GOES mission continuity and quality in environmental observations in the 2014-2028
timeframe

b) To provide enhanced environmental data products
c) To improve services and data being provided to Users

d) To be responsive to technology infusion to meet evolving User needs

1.4  Specification Derivation

The GOES-R Series Level | Requirements Document (LIRD) (P 417-R-LIRD-0137) levies NESDIS
requirements on the GOES-R Program. The Mission Requirements Document (MRD) (P417-R-MRD-
0070) captures the program - level system requirements and allocates a subset of those to the Ground
Segment Project. The Ground Segment Functional and Performance Specification (GS-F&PS) (417-R-
FPS-0089), and other requirements documents (e.g., IRDs) define derived GS level requirements.
Parallel documents, the GOES-R Spacecraft Functional and Performance Specification (S-F&PS) (P 417-
R-PSPEC-0014), and its associated IRDs exist for the Space Segment.

1.5 Traceability

This document is configuration controlled within the GOES-R GSP DOORS database. Requirements
traceability is maintained within that database.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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2 DOCUMENTATION

2.1 Order of Precedence

Any inconsistency in this solicitation or contract shall be resolved in accordance with
Contract Clause 52.215-8 Order of Precedence.

Any inconsistency in other documents, exhibits, and attachments shall be resolved by giving precedence
in the following order:

a) The Statement of Work

b) The Functional and Performance Specification

c) The Interface Requirements Documents

d) Other exhibits and attachments included in Section J
e) The Applicable Documents

f) The Reference Documents

Terminology applicable to this GS-F&PS is documented in the GOES-R Series Acronym and Glossary
Document (P417-R-LIST-0142). In the event of conflict between terminology in this handbook and any
other dictionary, the GOES-R terminology shall take precedence.

The full lists of applicable and reference documents, with associated document number and date of issue
for each, are maintained in the Ground Segment Applicable and Reference Documents List (G 417-R-
LIST-0165).

Applicable documents are Government prepared and controlled documents and industry standards
documents.

Reference documents amplify or clarify the information presented in this document.

In the event of any unresolved conflict, the Contractor shall request conflict resolution by the Contracting
Officer.

2.2 Declaration of Requirements

The following requirements terminology is used throughout this document:

a) The term "shall" shall be interpreted to mean that the function, service, or capacity described is a
mandatory requirement for the GS.

b) The terms "shall provide the capability,” "shall have the capability,” "shall be capable,” "shall
enable," "shall permit" and "shall allow," shall be interpreted to mean that the function, service or
capacity described is a mandatory requirement for the GS, but that the capability, service or
capacity may not necessarily be exercised continuously (e.g., event driven, operator selected,
operator initiated).

c) The term “should” designates a desired level of performance the Government would like to
achieve.

d) All other declarative statements, including use of the term “will”, only designate statements of fact
or intentions of the Government and are not to be interpreted as contractor requirements.

e) The term “(TBS)” means, “to be supplied”, identifies missing or incomplete information, values, or
data needed to fulfill a requirement.

f)  The term “(TBD)” means “to be determined”, identifies a missing requirement.

g) Theterm TBR)”, means “to be refined/reviewed”, means that the requirement is subject to
review for appropriateness and subject to revision.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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h) Requirements that contain the word "satellite" (singular) should be interpreted to apply for all
GOES-R series satellites operated in the multi-satellite environment, unless stated otherwise,
consistent with GS overall requirement for concurrent multiple satellite operations.

Refer to the Statement of Work for Government and contractor responsibilities associated with TBSs,
TBDs, and TBRs.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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3 GOES-R GROUND SEGMENT DESCRIPTION
3.1 GOES-R Ground Segment Overview

Section 3 describes the GOES-R GS in terms of the high-level physical architecture, notional functional
architecture, and external interfaces.
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Figure 1: GOES-R Ground Segment Overview

The GOES-R Ground Segment will operate from three sites. The NOAA Satellite Operations Facility
(NSOF) in Suitland, MD will house the primary Mission Management (MM), and selected Product
Generation (PG), and Product Distribution (PD) functions. The Wallops Command and Data Acquisition
Station (WCDAS), located in Wallops, VA, will provide the primary space communications services, EM
and MM functions, and selected PG and PD functions. The third site is a geographically diverse remote
backup facility (RBU), located at Fairmont, WV (TBR). It will function as a completely independent
backup for the MM and selected PG and PD functions for the production of Key Performance Parameters
(KPPs) and GOES Rebroadcast (GRB) data, and will be capable of concurrent and remote operations
from the NSOF and the WCDAS. The RBU will have visibility to all operational and on-orbit spare
satellites. The KPPs consist of: cloud and moisture imagery: CONUS, Full Disk, and Mesoscale, and
sectorized products. The Enterprise Management (EM) function is integrated across all ground segment
components and locations.

The Ground Segment will include separate development and integration and test (I&T) environments for
the purposes of ongoing development, improvement, and integration throughout the GOES-R mission.
Portions of these environments will be located at both NSOF and WCDAS to support local site
development, integration, and test activities.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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The satellites will be commanded throughout their mission lifetime from the NOAA Satellite Operational
Control Center (SOCC) located at NSOF with the ground station radio frequency (RF) interface located at
the WCDAS, or the RBU. The engineering telemetry streams are received by the WCDAS and ground
relayed to the SOCC for processing and monitoring. The raw sensor data is received by the WCDAS,
processed, reformatted, and rebroadcast through the GRB transponder.

The raw sensor data are received by the WCDAS, processed by the PG function at the WCDAS to create
L1b and some L2+ products, and rebroadcast through the GRB transponder. The GRB data are then
received at the NSOF where the PG function will create the rest of the L2+ products. The L1b and L2+
products are then either sent directly or made available to users. At the RBU the raw sensor data will be
received through its RF interface and processed by the PG function at the RBU. The RBU will be limited
to the production of data to support distribution via GRB and the production of KPPs.

The GOES-R Series system will provide the following unique payload services (UPS):

a) EMWIN/LRIT: EMWIN is a service that includes watches, warnings, forecasts, graphics, and other
hydro-meteorological products provided by the National Weather Service (NWS). The LRIT data
stream is comprised of satellite imagery, DCS products, derived products from GOES and Polar
programs, and weather analysis and forecast maps from the NWS. OSD creates and merges the
data streams (one for each of GOES East and GOES West) and provides to the GOES-R GS as an
Intermediate Frequency (IF) signal for uplink.

b) DCS: The GOES DCS is a relay system used to collect information from earth-based platforms.
These platforms transmit an electronic signal, containing the environmental data observed by the
sensors on the platform, at predefined wavelengths and times. The transponder on board the GOES-
R satellite will detect this signal, and then continuously rebroadcasts it so that it can be picked up by
the ground equipment only located at the WCDAS.

c) SARSat: The GOES SARSat transponder will receive emergency beacon transmissions for relay to
ground stations responsible for search efforts.

The GOES-R series will support the transmission of GOES-R data in the emulated GVAR (eGVAR)
format to facilitate the GOES user transition from GOES-N to GOES-R. eGVAR contains GOES-R
data products packaged in the legacy GOES-N GVAR format and is transmitted to the GOES-N
Ground System for broadcast.

The GOES-R GS will directly provide GOES-R data to the Advanced Weather Interactive Processing
System (AWIPS). AWIPS is a computer workstation and communication network that serves as the
nerve center of operations of all NWS Weather Forecast Offices (WFO) and NWS River Forecast Centers
(RFC). Currently, the GOES-N system does not have its own interface to AWIPS. Instead, the
Environmental Satellite Processing Center (ESPC) provides GOES data to the AWIPS. Unlike the
GOES-N Ground System, the GOES-R GS will have the capabilities to interface with AWIPS.

GOES-R will employ CLASS services to provide archive services for GOES-R data. CLASS provides the
archive and access services for the collection, archiving and dissemination of environmental data
collected by a variety of in situ and remote sensing observing systems.

3.2 GOES-R Ground Segment Requirements Functional Decomposition

The GOES-R GS requirements fall into four primary functional categories: MM, PG, PD and EM. These
categories have been defined as a basis for grouping functional attributes of the GS, and are not intended
to imply an implementation of the GS. Necessary interface and support functions are included within the
GS. The GS encompasses more than hardware and software systems, it includes the processes,
services and personnel required to accomplish a set of functional tasks.

3.3 GOES-R Ground Segment Role

The details and descriptions of each of the elements of the GOES-R GS (MM, PG, PD, and EM) are
provided in the GOES-R GS Concept of Operations.

3.4 GOES-R Ground Segment External Interfaces

The GOES-R Ground Segment is expected to interface to the following entities:

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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a) GOES-R Space Segment

b) GOES-R Launch Segment
¢) Unique Payload Services (EMWIN/LRIT, DCS)
d) Ancillary Data Relay System (ADRS) (OSD)

e) Office of Satellite Development (OSD) Comprehensive Large Array-data Stewardship System
(CLASS) (OSD)

f) Advanced Weather Interactive Processing System (AWIPS) (NWS)
g) GOES-N/O/P Ground System for eGVAR

3.5 Government-Furnished Property

The Government will provide resources as defined in the GOES-R Government Furnished Property List.

3.5.1 Facilities

The GS facilities, including power, environmental controls, and floor space, will be provided by the
Government.

3.5.2 Antennas

The GS antenna subsystem(s), including the RF equipment to the IF switch, will be provided as GFP to
the GS Contractor. OSD will procure, install, and accept this equipment for the Government. Once OSD
has accepted this equipment it will be turned over to the GS Contractor to integrate into the GOES-R GS.

3.5.3 Communications

Communications required for the GOES-R GS will be purchased/leased by OSO. The interface to the
communications circuits at a distribution frame will be located at the communications service provider's
demarcation point. Interface descriptions, circuit types, and supported data rates for connections to the
circuits terminated at the distribution frame will be provided by the GS contractor to the Government. All
CSU/DSUs, multiplexers, modems, and other related communications equipment on the service provider
side of the demarcation point will be provided by OSO.

3.5.4 Product Distribution
The GFP portion of the PD function provides distribution of LO, L1b, L2+, and associated mission data

produced by PG. The PD function will:
a) Send data and products from PG to the GOES-R Access Subsystem
b) Make available data and products through the GOES-R Access Point for authorized users.
c) Store 7 days of data and products after product generation for retransmission.
d) Send selected data, products, ancillary data, algorithms, and associated metadata to CLASS
e) Transfer the GRB data stream from PG to MM
f) Transfer the eGVAR data stream from PG to the GOES-N interface

The GOES-R Access Subsystem is comprised of the GOES-R Access Point and the 7-day temporary
storage of the GOES-R core product set. The GOES-R Access Point is developed by OSD and is the
operational user interface for ad-hoc data queries and for establishing or modifying data subscriptions or
standing orders for machine to machine delivery of data via “push” or “pull” distribution. All real-time and
near real-time users accessing data via the GOES-R Access Point draw their data from the temporary (7
days or less) data store. The 7-day revolving temporary storage serves as the short-term access for
fulfillment of ad hoc user requests for recent historical data via the GOES-R Access Point. For the
services described in this paragraph, OSDPD has an interest in moving to an enterprise-wide solution for
all NOAA missions. As such they will lead the development of this part of the PD element. The ESPC will
receive data via the GOES-R Access Point for further tailoring as requested by ESPC users.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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3.5.5 Scientific Algorithms

The process for developing scientific algorithms to produce individual L1b and L2+ products
(Atmosphere, Land, Ocean, and Space Weather) will require the participation of multiple
organizations (instrument vendors, Flight Project, AWG, GS contractor, and the GSP). After
Government review, the Government will provide individual Algorithm Packages, containing the
algorithm design documents, test data, and other information, to the GS contractor as GFP.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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oS 4 GROUND SEGMENT WIDE REQUIREMENTS

GSFPS- ;

2430 4.1 Overview

GSFPS- Section 4 specifies segment-wide operational, functional, and performance

1152 requirements, which are allocated to the GOES-R GS as an end-to-end
system. Segment-wide requirements for facilities, security, reliability,
maintainability, and availability (RMA), design and construction, verification
and validation, and external interfaces are also included in this section.

(13135'2'35' 4.2 Physical Deployment and Remote Operability

GSFPS- The GOES-R GS functionality will be installed and operated at three sites.

2719 The NOAA Satellite Operations Facility (NSOF) in Suitland, MD and the
Wallops Command and Data Acquisition Station (WCDAS) at Wallops, VA,
are facilities that host current GOES systems. Together they will serve as
the GOES-R primary facilities for operations. The third site will be a
geographically-diverse Remote Backup Facility (RBU), located at
Fairmont, WV (TBR), which will host a subset of the GS functionality and
enable continuity of operations.

GSFPS- . A

1158 4.2.1 Primary Facilities

GSFPS- | All Base GS functionalities described in this GS F&PS, with exception of the RBU

1160 and connecting networks shall be deployed at the WCDAS and NSOF
facilities (“the GS primary facilities”).

GSFPS- | All Base The GS at NSOF shall include the primary Mission Management (MM),
3146 Enterprise Management (EM), and selected Product Generation (PG) and
Product Distribution (PD) functions.

GSFPS- | GS Ktr, ANT | Base The GS at WCDAS shall include the primary space communications
3147 (CCR-01430) services, EM and MM functions, and selected PG and PD functions.
GSFPS- | GS Ktr, ANT | Base The GS shall include all functionalities necessary for the production, RF
1162 (CCR-01430) uplink, and reception of GRB at the WCDAS facility.
GSFPS- | GS Ktr, ANT | Base The GS shall include all functionalities necessary for the reception of GRB
1164 (CCR-01430) at the NSOF facility.
GSFPS- | All (CCR- Base The GS functionality resident at NSOF shall be operable from NSOF-.
1166 01290)
GSFPS- | GS Kitr, ANT, | Base The GS functionality resident at WCDAS shall be operable from WCDAS.
2946 0SO (CCR-

01430)
GSFPS- | GS Ktr, ANT, | Base The GS shall provide the capability to operate all WCDAS-deployed
1170 OSO (CCR- functionalities remotely from the NSOF.

01430)
GSFPS- | All Base The GS shall meet functional and performance specifications for two
2604 GOES-R satellites simultaneously except as noted in the element

descriptions.

GSFPS- -
1172 4.2.2 Remote Backup Facility
GSFPS- | GS Ktr, ANT, | Base The GS RBU functionality shall be deployed at Fairmont, WV (TBR).
1174 0OSO (CCR-

01430)

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr, ANT, | Base The GS RBU functionality shall be remotely operable from the NSOF.
1176 0OSO (CCR-
01430)
GSFPS- | GS Kitr, ANT, | Base The GS RBU functionality shall be remotely operable from the WCDAS.
2431 0OSO (CCR-
01430)
GSFPS- | GS Ktr, ANT, | Base The GS RBU functionality shall be operable from the GS RBU.
1178 0OSO (CCR-
01430)
GSFPS- | GS Ktr, ANT, | Base The GS RBU shall operate without on-site staff, except in the case of
2605 0OSO (CCR- continuity of operations deployments.
01430)
GSFPS- | GS Ktr Base The GS RBU shall provide all PG functions necessary to produce KPPs
1186 identified in Appendix A.
GSFPS- | GS Ktr, ANT | Base The GS shall include all functionalities necessary for the production, RF
1188 (CCR-01430) uplink, and reception of GRB at the RBU.
GSFPS- | GS Ktr, OSO | Base The GS RBU shall provide all PD functions necessary to distribute KPPs
1190 (CCR-01430) to AWIPS as specified in the GOES-R Series Ground Segment (GS) to
Advanced Weather Interactive Processing System (AWIPS) Interface
Requirements Document (IRD) (P417-R-IRD-0160). (CCR01366)
GSFPS- | GS Kitr, ANT, | Base The GS shall be capable of supporting the following single functions
3103 0OSO (CCR- or combination of functions at the RBU:
01430) a) Space - Ground Communications
b) Command Generation and Telemetry Data Processing
¢) Raw (instrument) Data Processing to Level 0
d) Mission Operations to include real-time console operations, offline
engineering and trending, bus and instrument health and safety
monitoring, anomaly detection and resolution and procedure
development
e) Signal Monitoring
f)  Mission Scheduling and Planning
g) Orbit Determination and Maneuver Planning
h) Image Navigation and Registration Monitoring
i) Routine Instrument Calibration Support and Product Monitoring
j)  Production of Level 1b Products and GLM
k) Generation of KPPs
) GRB Assembly and Rebroadcast
m) Sectorized Product Distribution to AWIPS
n) Archiving (e.g., telemetry, EM events)
0) 5-day temporary revolving storage
p) Distribution of data to CLASS
g) EMWIN/LRIT uplink
r) Enterprise Management
flsglzps- 4.3 Ground Segment Maintainability
GSFPS- | All Base The GS design shall enable hardware and software maintenance of the
1204 GS while maintaining compliance with the functional and performance
requirements of the GOES-R Series System.
GSFPS- | All Base The GS shall include diagnostic tools to support maintenance of all
1206 internal GS interfaces.
GSFPS- | All Base The GS shall include diagnostic tools to support maintenance of all
1208 external GS interfaces.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | All Base All elements of the GS shall make all locally collected performance and

2432 status measurements available to EM.

GSFPS- | All Base All elements of the GS shall make all locally detected hardware and

2433 software anomaly reports available to EM.

GSFPS- | All Base All elements of the GS shall make resource operational status and

2434 performance data available to EM, including; resource utilization
(processing, storage, network and communications status), processing
throughput, equipment configuration and availability, data accounting, data
processing status, and product status, to support operations, trending, and
performance analyses.

GSFPS- | All Base The GS shall have the capability to export any operator designated file to

3001 (CCR-01430) removable media (e.g., thumb drive, compact disk, tape, etc.).

GSFPS- | All Base The GS shall have the capability to store any operator designated file to

3002 (CCR-01430) removable media (e.g., thumb drive, compact disk, tape, etc.).

GSFPS- | GS Ktr, ANT | Base The GS shall permit an operator to install or upgrade software from any

1374 (CCR-01430) site within the GS.

GSFPS- | GS Ktr, ANT | Base The GS shall enable access and inspection of software at any site, from

3003 (CCR-01430) any other site.

GSFPS- | GS Ktr, ANT | Base The GS shall enable modification of software at any site from any other

3004 (CCR-01430) site.

GSFPS- | GS Ktr, ANT | Base The GS shall enable testing of software at any site from any other site.

3005 (CCR-01430)

GSFPS- | GS Ktr, ANT | Base The GS shall enable distribution of software at any site, from any other

3006 (CCR-01430) site.

GSFPS- | All (CCR- Base The GS shall provide information and diagnostic tools, to include an online

3133 01290) knowledge base, to isolate faults internal to the GS.

(13251';'33' 4.4 Ground Segment Availability

GSFPS- Operational availability is the fraction of time that the GOES-R Ground

1212 Segment (or a specified functionality contained within) is fully functional
over a discrete 30-day period. This includes the GOES-R facilities,
antennas, and networks out to the extent of the demarcations as defined in
the IRDs. Maximum time to restore service (MaxTTRS) requirements are
considered to be met at the 99.9 percentile (e.g., if an outage occurs, there
is a 0.999 probability that service will be restored within the specified
interval).

GSFPS- | All Base The GS shall operate continuously for the life of the GOES-R System.

1214

GSFPS- | All Base The GS shall have a minimum Operational Availability of 0.989 over the

1216 GOES-R System lifetime, except for functionality for which a higher
Operational Availability has been specified.

GSFPS- | All Base The GS shall have a MaxTTRS of 120 minutes for functions other than

2910 those for which a shorter MaxTTRS has been specified.

GSFPS- | ANT (CCR- The GS shall have a minimum Operational Availability of 0.99988 for the

2606 01430) set of antenna subsystem functions, averaged over a 30-day period.

GSFPS- | ANT (CCR- The GS shall have a MaxTTRS of 5 minutes for antenna functionality.

2908 01430)

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr Base The GS shall have a minimum Operational Availability of 0.99988 for
1220 mission management functionality, averaged over a 30-day period.
GSFPS- | GS Kir Base The GS shall have a MaxTTRS of 5 minutes for mission management
2907 functionality.
GSFPS- | GS Kir Base The GS shall have a minimum Operational Availability of 0.99988 for
3007 functionality associated with the generation and GRB distribution of
products, averaged over a 30-day period.
GSFPS- | GS Ktr Base The GS shall have a MaxTTRS of 5 minutes for functionality associated
3008 with the generation and GRB distribution of products.
GSFPS- | GS Ktr Base The GS shall have a minimum Operational Availability of 0.99861 for
1222 functionality associated with the generation of sectorized cloud and
moisture imagery products, averaged over a 30-day period.
GSFPS- | GS Ktr, OSO | Base The GS shall have a minimum Operational Availability of 0.99861 for
1224 (CCR-01430) functionality associated with the delivery of sectorized cloud and moisture
imagery products, as specified in the GS to AWIPS IRD, to the AWIPS
demarcation point, averaged over a 30-day period.
GSFPS- | GS Ktr, OSO | Base The GS shall have a MaxTTRS of 60 minutes for functionality associated
2909 (CCR-01430) with sectorized cloud and moisture imagery products data collection,
processing, and distribution to the AWIPS demarcation point.
GSFPS- | GS Ktr Base The GS shall have a minimum availability of 0.99 for components
2827 (CCR-01430) associated with the generation of non KPP Level 2+ products, averaged
over a 30 day period.
GSFPS- | GS Ktr, GAS | Base The GS shall have a minimum Operational Availability of 0.99, averaged
2905 (CCR-01430) over a 30-day period, for those functions associated with the distribution of
End Products to the GOES-R Access Point.
GSFPS- | GS Kitr, Base The GS shall have no single point of failure at any site in mission
3009 ANT, OSO management functionality.
(CCR-01430)
GSFPS- | All Base The GS shall have no single point of failure at any site in LO, L1b, GLM,
2435 GRB, and sectorized cloud and moisture imagery product generation and
distribution functionality.
GSFPS- | All Base The GS shall be designed such that a failure in any function of the system
2913 does not impact the ability of redundant, back-up, or contingency
instances of the functionality to perform the function. (CCR01409)
GSFPS- | GS Kir, Base The GS shall isolate anomalies by function and by site.
2911 ANT, OSO,
GAS (CCR-
01430)
GSFPS- | GS Kitr Base The GS shall initiate transmission of failover configuration messages for a
1230 given function to a functionality's backup site upon detection of a loss of

that functionality at the primary site.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr Base The GS shall be capable of issuing directives for failover to the RBU
3104 of any single function
or combination of functions including the following:
a) Space - Ground Communications
b) Command Generation and Telemetry Data Processing
¢) Raw (instrument) Data Processing to Level 0
d) Real-time Mission Operations console operations
e) Production of Level 1b Products and GLM Product
f) Generation of KPPs
g) GRB Assembly and Rebroadcast
h) Sectorized Product Distribution to AWIPS
i) Archiving (e.g., telemetry, EM events)
j) 5-day temporary revolving storage
GSFPS- | GS Kitr Base The GS shall complete failover to the RBU of any function supported by
3010 the RBU within 5 minutes of failover initiation unless failover sequence is
intentionally halted.
GSFPS- | GS Kir, Base The GS RBU shall be capable of transitioning to operational status within
2947 ANT, OSO 5 minutes.
(CCR-01430)
GSFPS- | GS Kitr, Base The GS facilities shall maintain synchronization with each other such that
3011 ANT historical data is not required to transition to operational status.
(CCR-01430)
GSFPS- | GS Kitr, Base The GS RBU shall transition to backup status for a given function once
3012 ANT, OSO the primary responsibility for that function has returned to the primary
(CCR-01430) facility or upon intentional termination of a failover sequence.
GSFPS- | GS Kitr, Base The GS RBU shall retain primary responsibility for a function during
1232 ANT, OSO handover back to the primary facility until successful handover has been
(CCR-01430) completed.
GSFPS- | GS Kitr, Base The GS RBU shall be capable of operating independently of functionalities
1180 ANT, OSO deployed at WCDAS and NSOF during failover events, while still meeting
(CCR-01430) all applicable functional and performance requirements.
GSFPS- | GS Kitr, Base The GS shall be able to failover functionality between sites on a function-
2603 ANT, OSO by-function basis, while maintaining continuity of operations.
(CCR-01430)
GSFPS-
1239 4.5 Latency and Refresh
GSFPS- GS product latency and refresh requirements as applied from ingest from
1241 the OSD antenna IF switch to ingest of the GOES-R Access Subsystem
and other external interfaces as defined in the appropriate IRDs, which
vary by product, are located in Appendix A of this GS F&PS.
GSFPS- GOES-R Access Subsystem-allocated Ground Latency requirements,
2437 which vary by product, are located in Appendix B of this GS F&PS.
(CCR01291)
GSFPS- 0001 GS product latency and refresh requirements as applied from the OSD
2948 antenna IF switch to the ingest of the GOES-R Access Subsystem and
other external interfaces as defined in the appropriate IRDs, which vary by
product, are located in Appendix D of this GS F&PS.
GSFPS- GS Antenna-allocated Latency requirements, which vary by product, are
3131 located in Appendix C of this GS F&PS. (CCR01291)

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- GS product latency and refresh requirements, as applied from the OSD

3148 antenna IF switch to the AWIPS demarcation point, are located in
Appendix E of this GS F&PS.

GSFPS- | All Base The GS shall produce all End-Products in accordance with the definitions

3198 in Appendix A as applied through Appendices A-E. (CCR01292)

GSFPS- | All Base The GS shall capture, process, and store a minimum of 99.9% of all

2786 (CCR-01414) theoretically available observable data downlinked from each GOES-R
satellite when the system is operationally available, averaged over a 30-
day period.

GSFPS- | GAS The GS GOES-R Access Subsystem shall meet the GOES-R Access

2439 (CCR-01430) Subsystem-allocated Ground Latency requirements in Appendix B when
the system is operationally available. (CCR01291, CCR01414)

(1325;1?35' 4.6 Verification and Validation

GSFPS- | All Base The GS shall accommodate testing of both nominal operations and failure

1252 scenarios, including automated responses to out-of-limit conditions.

GSFPS- | All Base The GS shall include automated tests for validating and verifying GS

1254 functional capabilities and performance after repairs or modifications.

GSFPS- | All Base The GS shall permit an operator to monitor and control built-in tests.

1256

GSFPS- | All Base The GS shall include monitoring test points and indicators to support

1258 function verification, performance analysis, and fault isolation.

GSFPS- | All Base The GS design shall prevent disruption to the operational system from

1262 activities such as upgrades, routine and preventive maintenance, internal
integration and testing, and external interface testing.

f;szps- 4.7 Segment-wide Requirements

GSFPS- | All Base The GS shall be designed to utilize the International System of Units (S,

2918 metric measurement system), in concurrence with NPD 8010.2, Use of the
S| (Metric) System of Measurement in NASA Programs.

GSFPS- | All Base The GS shall comply with the DOC/NOAA/NESDIS enterprise and

2445 security architectures and associated reference models.

GSFPS- | All Base The GS shall have the capability to retrieve stored and on-line data, files,

3105 (CCR-01290) messages, and information.

GSFPS- .

1264 4.7.1 Security

GSFPS- | All Base The GS shall comply with all security requirements for a Major Application

1266 rated as High Impact as outlined in NIST-SP-800-53, the Department of
Commerce IT Security Program Policy and Minimum Implementation
Standards, and the NOAA IT Security Manual.

GSFPS- | GS Kitr, Base The GS shall have multi-layered security (Defense in Depth) and comply

2440 ANT, OSO with the security recommendations for a Supervisory Control and Data

(CCR-01430) Acquisition (SCADA) system found in NIST SP 800-82, Draft Guide to

Industrial Control Systems (ICS) Security. (CCR01305)

GSFPS- | All Base The GS shall operate correctly as intended on systems using National

2441 Checklist Program Common Configurations such as the Federal Desktop

Core Configuration.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | All Base GS systems shall implement common security configurations using the
3118 following order of precedence:
a) NOAA
b) DOC
c) NIST
d) Defense Information Systems Agency (DISA)
e) Center for Internet Security (CIS)
(CCR01304)
GSFPS- | All Base The GS shall allow system operation, maintenance, update and/or
2442 patching of software without altering configuration settings from the
approved National Checklist Program Common Configurations such as the
Federal Desktop Core Configuration.
GSFPS- | All Base The GS shall be designed to enforce the principle of “least privilege” so
2443 that authenticated users are limited to accessing only those system
objects required for the normal performance of their duties. (CCR01305)
GSFPS- | GS Kitr, Base The GS shall employ multi-factor identification and authentication that is
1491 ANT separate from the administrative network, per NISTSP 800-82, Draft Guide
(CCR-01430) to Industrial Control Systems (ICS) Security. (CCR01305)
GSFPS- | GS Kitr, Base The GS shall employ smart card login in accordance with Homeland
3132 ANT Security Presidential Directive 12 (HSPD-12). (CCR01305)
(CCR-01430)
GSFPS- | All Base The GS shall include anti-malware and Host-based Intrusion Prevention
3200 System (HIPS) functions within the development, integration and test, and
operations environments. (CCR1304)
GSFPS- .
1267 4.7.2 Telecommunications
GSFPS- | All Base The GS shall operate per IPv6 standards as given in RFC2460 - Internet
1269 Protocol, Version 6 (IPv6) Specification.
GSFPS- | OSO The GS command and control circuits shall have a service level rating of
2611 Critical.
GSFPS- | OSO The GS data circuits shall have a service level rating of Routine.
2612
GSFPS- | OSO The GS circuits shall provide bandwidth to transport required products for
2448 all GOES-R series satellites.
GSFPS- | OSO Each GS circuit procured shall satisfy the capacity, performance, and
2613 protocol specifications that are documented in the applicable interface
control document (ICD).
GSFPS- | All Base The GS shall conduct all routine intra-element and inter-element
3199 communications via network connections. (CCR01341)
GSFPS- -
1271 4.7.3 Accessibility
GSFPS- | All Base The GS shall be accessible to individuals with disabilities as required by
1273 Section 508 of the Rehabilitation Act (29 USC 749d) as amended.
GSFPS- | All Base The GS shall meet or exceed the requirements given in 36 CFR Parts
1274 1193, Telecommunications Act Accessibility Guidelines and 1194,
Electronic and Information Technology Accessibility Standards.
GSFPS- | All Base The GS shall provide the capability for the operator to send to displays,
2615 printers, and files any of the following: spacecraft, instrument, or Ground

Segment data and information used or generated by a GS function.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- .

1278 4.7.4 Electromagnetic Interference

GSFPS- | All Base The GS shall comply with the electromagnetic interference (EMI)

1280 requirements of FCC rules CFR 47, Part 15, Subpart B, Sections 15.107
and 15.109 for Class A or B conducted and radiated emissions.

GSFPS- . .

1282 4.7.5 Operational Integrity

GSFPS- | All Base The GS shall perform all functions, including those occurring

1284 simultaneously, with no interference with or performance degradation of
any other GOES-R segment functionality.

GSFPS- | All Base The GS shall perform all functions, including those occurring

1286 simultaneously, with no interference with or performance degradation of
any other functionality within the GS.

GSFPS- | All Base The GS shall perform all functions, including those occurring

1288 simultaneously, with no interference with or performance degradation of
any other NOAA ground system.

GSFPS- .

1289 4.7.6 Time References

GSFPS- | All Base The GS shall use the Coordinated Universal Time (UTC) reference for all

1291 (CCR-01430) time-of-day related data processing.

GSFPS- | All Base The GS shall provide time and date annotation with a resolution of at least

1293 (CCR-01430) 10 microseconds.

GSFPS- | All Base The GS shall synchronize all nodes at the primary facility utilizing the

3013 (CCR-01430) timing signal from the timing system resident at each respective primary
facility location.

GSFPS- | GS Ktr, ANT | Base The GS shall synchronize all nodes at the RBU utilizing the timing signal

2449 (CCR-01430) from the timing system resident at the RBU.

GSFPS- | All Base No two nodes in the GS shall vary by more than 5 microseconds from the

2450 (CCR-01430) site master clock.

GSFPS- .

1294 4.7.7 Data Processing Error Rate

GSFPS- | All Base The GS shall process raw data through production with less than one

1296 error in 10E12 bits processed, averaged dalily.

GSFPS- A . -

2616 4.7.8 Extensibility, Modularity, and Scalability

GSFPS- | All Base The GS shall be extensible to operate up to four (4) satellites

2617 simultaneously.

GSFPS- | All Base The GS shall be implemented such that all elements can be

2618 independently scalable by at least 300% to accommodate any future
growth, including the exercise of contract options.

GSFPS- | All Base Individual GS computer processor CPU utilization shall not exceed 70%,

2622 averaged daily.

GSFPS- | All Base Individual GS computer processor memory utilization shall not exceed

2623 50%, averaged dalily.

GSFPS- | All Base The GS shall, with the baseline delivery as well as with deliveries

2771 associated with any exercised contract options, size all processing,

storage and throughput for at least 50% reserve capacity of that necessary
to meet performance requirements.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | All Base The GS shall use modular hardware (Line Replaceable Units) and

2625 software that allows changes and enhancements to be performed without
interfering with GS operations.

GSFPS- | All Base GS hardware shall use functional modules that allow replacement to

2626 improve performance, reliability or for other reasons.

GSFPS- | All Base The GS shall be modular/plug-and-play such that it will accommodate

2764 individual algorithm changes, as well as the deletion of existing and the
addition of new algorithms, without the need for recompilation of other
software modules.

GSFPS- | All Base The GS shall be designed such that it is modular, extensible, extendable

2792 and open.

GSFPS- | All Base The GS shall provide the capability for increased automation of GS

3014 operations throughout the life of the program.

GSFPS- | All Base The GS development and Integration and Test (I&T) environments shall

3092 be independently and simultaneously fully functional from the IF Switch
through the GS.

GSFPS- | All Base The GS elements shall each have independent and simultaneously fully

3093 functional Development and I&T environments from the element inputs
through outputs, with the MM demarcation point at the IF Switch.

GSFPS- . .

3121 4.7.9 Configuration Management System

GSFPS- | All Base The GS shall capture, manage, and update the baseline configuration of

3122 the GS hardware and software. (CCR01305)

GSFPS- | GS Ktr Base The GS configuration management system shall include maintenance
3123 history accounting that enables tracking, and reporting at the component,
subsystem, element and GS levels.

GSFPS- | GS Ktr Base The GS configuration management system shall enable sharing/linking
3124 anomaly reporting and status, software build, and history information such
that configuration management system information may be queried and
reported by information (data fields) contained in each of those functions.
GSFPS- | GS Ktr Base The GS configuration management system shall enable reporting and
3125 tracking of data by, at a minimum:
a) Anomaly/Incident Report Identifier
b) Hardware/Software CI Identifier
c) Hardware component identifier
d) Subsystem identifier
e) Element identifier
f) Software Build Identifier
g) Software Version Number
h) COTS identifier/nomenclature
i) Operator
j) Date range
k) Problem type
[) Verification event
GSFPS- | GS Kitr Base The GS configuration management system’s anomaly tracking capability
3126 shall include, at a minimum, the capabilities of the existing anomaly
tracking systems.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- ;

2819 4.8 Development Environment

GSFPS- | All Base The GS shall provide a development environment for GS software

2828 (CCR-01430) development and checkout for all GS elements.

GSFPS- | GS Ktr Base The GS development environment shall support L1b Calibration and

2829 Validation (Cal/Val), L1b algorithm maintenance, and L2+
algorithm/parameter maintenance as well as the software development for
all GS elements.

GSFPS- | All Base The GS development environment shall be capable of hosting the GS

2830 (CCR-01430) operational baseline software.

GSFPS- | All Base The GS development environment shall be sized such that the

2309 (CCR-01430) simultaneous execution of all elements of the GS software baseline will
meet operational performance requirements.

GSFPS- | GS Ktr, ANT | Base The portion of the GS development environment at WCDAS shall provide

2914 (CCR-01430) access to all data necessary for the offline execution of any single process
or set of processes (including implemented algorithms) nominally resident
at WCDAS.

GSFPS- | GS Kitr Base The GS development environment shall provide the selectable capability

2831 to capture and store logs, configurations, performance data, and other
artifacts associated with development activities.

GSFPS- | All Base The GS development environment shall provide tools to enable the

2832 (CCR-01430) change, recompilation, and execution of any segment/module of the
source code from any GS element.

GSFPS- | All Base The GS development environment shall provide the capability to develop,

2833 (CCR-01430) modify and checkout the integrated operation of all GS databases, tables
and configuration files.

GSFPS- | All Base The GS development environment shall utilize the same configuration

2834 (CCR-01430) management and version control tools as the operational environment.

GSFPS- | GS Ktr Base The portion of the GS development environment at NSOF shall have at

2835 least 25 TB of dedicated storage for use by the Government.

GSFPS- | GS Ktr Base The portion of the GS development environment at WCDAS shall have at

2836 least 2 TB of dedicated storage.

GSFPS- | GS Kitr Base The GS development environment shall include C/C++ and Fortran 90/95

2837 compilers.

GSFPS- | GS Kitr Base The GS development environment shall include Java, and Perl and shell

2838 scripting languages.

GSFPS- | All Base The GS development environment shall have the capability to export

2839 (CCR-01430) compiled code segments and associated configuration and other support
files to the operational and integration and test (I&T) environments
following established configuration management (CM) processes.

GSFPS- | All Base The GS development environment shall be physically or logically

2840 (CCR-01430) segregated from other GS environments such that data and
developed/compiled code can only be pulled from or pushed to other GS
environments.

GSFPS- | All Base The GS development environment shall provide tools to monitor and

2842 (CCR-01430) display GS software execution performance and compare relative to F&PS

performance requirements.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr, ANT | Base The GS development environment shall provide local workstation

2843 (CCR-01430) operator/developer access and control at WCDAS.

GSFPS- | All Base The GS development environment shall provide local workstation

2844 (CCR-01430) operator/developer access and control at NSOF.

GSFPS- | GS Kir Base The GS development environment shall provide the capability to modify,

2311 execute, and checkout algorithms individually or in groups, to support the
verification and validation of product quality requirements and product
generation performance.

GSFPS- | All Base The GS development environment shall be physically or logically

2738 (CCR-01430) segregated from other GS environments such that instances of any portion
of the GS software baseline executing on the development environment
cannot interfere with nor degrade the performance of software executing
on any other environment.

GSFPS- | GS Kitr Base The GS development environment shall provide the capability to capture,

2317 store, and export output of the offline execution of any single or set of
algorithms.

GSFPS- | GS Kitr Base The GS development environment shall have the capability to replay

3015 Transfer Frames from the 5-day revolving temporary storage back as a
separate virtual satellite flow.

GSFPS- | GS Kitr Base The GS development environment shall have access to engineering

2820 telemetry data as it becomes available to the GS.

GSFPS- ] . . )

2821 4.8.1 Calibration/Validation / WCDAS Product Maintenance

GSFPS- | GS Ktr Base The portion of the GS development environment located at WCDAS shall

2847 have local access to LO data as it becomes available to the GS at
WCDAS.

GSFPS- | GS Kir Base The portion of the GS development environment at WCDAS shall have

2848 local access to all input and output data and products as they are
processed by the GS.

GSFPS- | GS Kir Base The GS development environment shall be capable of producing products

2849 nominally generated at WCDAS from LO data, using existing and modified
implemented algorithms and calibration coefficients, via local
operator/developer access at WCDAS.

GSFPS- | GS Kitr Base The portion of the GS development environment located at WCDAS shall

2850 be capable of ingesting and processing GOES-R compatible format LO test
data sets.

GSFPS- | GS Kir Base The GS development environment shall have the Interactive Data

2851 Language (IDL) and image processing software (e.g. ENVI) installed.

GSFPS- | GS Ktr Base The portion of the GS development environment located at WCDAS shall

2852 have the capability to make and checkout changes to the calibration
coefficients.

GSFPS- | GS Kir Base The GS development environment shall provide the capability to make

2853 updated calibration coefficient databases available to the operational and
I&T environments following established CM procedures.

GSFPS- | GS Ktr Base The portion of the GS development environment at WCDAS shall make

2854 products produced on the development environment available for analysis
and local storage.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | All Base The GS development environment shall provide a removable media

2855 (CCR-01430) capability at each site.

GSFPS- | GS Ktr, ANT | Base The GS development environment shall provide for security-compliant

2856 (CCR-01430) thin-client (virtual machine) access to the development environment from
external algorithm maintenance or Cal/Val facilities. (Note: Thin client is
defined to mean that no local software applications are transferred to or
run on the remote client machine).

GSFPS- | GS Kir Base The GS development environment shall provide access to all data

2313 necessary for the offline execution of any single L2+ algorithm or set of
algorithms.

GSFPS- | GS Ktr Base The GS development environment shall host tools, provided by the

2915 Government to support algorithm maintenance and calibration /validation
activities.

GSFPS- | GS Ktr Base The portion of the GS development environment at WCDAS shall be

3102 capable of ingesting and processing GOES-R compatible format L1b test
data sets for those L2+ end-products nominally resident at WCDAS.

GSFPS- . .

2822 4.8.2 Level 2+ Algorithm Maintenance

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall

2857 provide local access to L1b and L2+ data and products from the GRB as
they become available to the GS at NSOF. (CCR01286)

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall

2858 provide access to operational L2+ products as they are produced.

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall

2859 provide local access to ancillary data as it becomes available to the GS at
NSOF.

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall be

2860 capable of producing L2+ products using modified L2+ algorithms,
modified algorithm parameters and alternate ancillary data.

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall be

2861 capable of ingesting and processing GOES-R compatible format L1b test
data sets.

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall

2862 make L2+ products produced on the development environment available
for developer analysis and local storage in the development environment.

GSFPS- | GS Ktr Base The portion of the GS development environment located at NSOF shall

2863 have the capability to make and checkout changes to run-time
configurable algorithm parameters on the development environment.

GSFPS- | GS Kitr Base The GS development environment shall provide the capability to export

2864 updated run-time configurable algorithm parameters to the operational and
I&T environments following established CM procedures.

SBSZZPS' 4.9 Integration and Test Environment

GSFPS- | All Base The GS shall provide an environment to support software 1&T for all GS

2865 (CCR-01430) elements.

GSFPS- | GS Ktr Base The GS I&T environment shall be capable of processing all GOES-R data.

2866

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr Base The GS I&T environment shall have access to engineering telemetry data

3154 as it becomes available to the GS.

GSFPS- | All Base The GS I&T environment shall provide operator access and control.

2867 (CCR-01430)

GSFPS- | All Base The GS I&T environment shall be sized such that the execution of all

2868 (CCR-01430) elements of the GS software baseline simultaneously will meet operational
performance requirements.

GSFPS- | All Base The GS I&T environment shall be physically or logically segregated from

2869 (CCR-01430) other GS environments such that instances of any portion of the GS
software baseline executing on the 1&T environment cannot interfere with
nor degrade the performance of software executing on any other
environment.

GSFPS- | All Base The GS I&T environment shall utilize the same software configuration

3127 (CCR-01430) management and version control tools as the operational environment.

GSFPS- | All Base The GS I&T environment shall provide tools to monitor and display

2870 (CCR-01430) software execution performance and compare relative to GS-F&PS
performance requirements.

GSFPS- | GS Ktr Base The GS I&T environment shall be capable of exporting product generation

2871 output data to the development environment.

GSFPS- | All Base The GS I&T environment shall be capable of the operational

2872 (CCR-01430) implementation of GS software, including databases and algorithms,
following established configuration management processes, and without
disruption of mission operations.

GSFPS- | GS Kir Base The GS I&T environment shall have the capability to capture and store

2319 cumulative offline product generation output from 36 hours of continuous
processing.

GSFPS- | All Base The GS I&T environment shall accommodate independent element and

1246 (CCR-01430) subsystem tests, end-to-end tests, integration and verification activities,
certification and accreditation security tests, without interfering with
ongoing operations.

GSFPS- | All Base The GS I&T environment shall provide the selectable capability to capture

1248 (CCR-01430) and store logs, configurations, performance data, and other artifacts
associated with test activities.

GSFPS- | All Base The GS I1&T environment shall accommodate test and verification of

1250 (CCR-01430) planned modifications under operational-equivalent conditions.

GSFPS- | All Base The GS I&T environment shall accommodate input and output of test data

1260 (CCR-01430) via removable physical media.

Sgsg'zps' 4.10 Operator Human-Machine Interface

GSFPS- | All Base The GS shall provide a capability for information entry and editing.

3016 (CCR-01430)

GSFPS- | GS Ktr Base The GS shall display any single page simultaneously and independently

3017 at any number of viewing locations, as designated by the operator.

GSFPS- | GS Kitr Base The GS shall provide the capability to create, customize, and maintain

3018 display page and graph definitions.

GSFPS- | All Base The GS shall provide for the definition of abbreviated keyboard entries for

3019 (CCR-01430) executing operator directives.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr Base The GS shall display up to ten (10) parameters on a single graph.

3020

GSFPS- | All Base The GS shall have consistent operator human-machine interfaces for

3021 (CCR-01430) functions within the GS.

GSFPS- | All Base The GS shall provide access to available functions through a human-

3022 (CCR-01430) machine interface, allowing the operator to access tools and information
and to perform actions.

GSFPS- | All Base The GS shall have consistent visual and audible alarms for segment,

3023 (CCR-01430) elements, and subsystems.

GSFPS- | All Base The GS shall generate event messages for all GS and satellite events.

3024 (CCR-01430)

GSFPS- | All Base The GS shall allow the operator to configure the format and contents of

1332 (CCR-01430) displays.

GSFPS- | All Base The GS shall display information in text and graphical formats.

1334 (CCR-01430)

GSFPS- | All Base The GS shall acknowledge operator inputs within 0.5 seconds.

1344 (CCR-01430)

GSFPS- | All Base The GS shall update displays of rapidly changing information at a

1346 (CCR-01430) maximum of twice per second.

GSFPS- | GS Kitr Base The GS shall permit an operator to enable and disable individual EM

1362 reporting status and alarms.

GSFPS- | All Base The GS shall produce formatted hardcopy of displays, files, logs, and

1444 (CCR-01430) guery responses upon operator request.

GSFPS- | All Base The GS shall display notification of all non-nominal conditions to the GS

1448 (CCR-01430) operators.

GSFPS- | All Base The GS shall retain critical events on the display until acknowledged by

3114 (CCR-01430) the operator.

GSFPS- | All Base The GS shall generate notification messages indicating at least three (3)

1452 (CCR-01430) levels of severity, based on authorized operator-configurable conditions
and criteria.

GSFPS- | All Base The GS shall permit the display of a minimum of 20 active windows,

2634 (CCR-01430) including text and graphics displays, on a single operator session.

GSFPS- | All Base The GS shall provide for the tabular and graphical display of data

1654 (CCR-01430) according to default and operator-specified display characteristics.

e 5 ENTERPRISE MANAGEMENT REQUIREMENTS

GSFPS- ;

1301 5.1 Overview

GSFPS- Section 5 specifies the requirements associated with the Enterprise

1303 Management (EM) functional element - those requirements pertaining to

oversight and supervision of the whole GS.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.

21




Effective Date: Date of Last Signature G417-R-FPS-0089

Responsible Organization: GOES-R/Code 417 Version 1.9

ID Dev. Effort Option | Requirement

GSFPS- In the EM context, supervision is defined as the ability to monitor, report,

1305 and provide capability for an operator response to anomalous conditions.
GS operators at all sites will have access to the EM functionality for insight
to their local site and to the distributed GS components, infrastructure, and
interfaces. As the EM functionality receives status and other information
provided by the distributed GS functions, operators will be able to monitor,
trend, and perform other supervisory activities. While direct control of
various systems will be implemented within the individual elements, the
EM function provides operators with necessary insight to manage the end-
to-end GS.

f;gps' 5.2 General Enterprise Management

GSFPS- | GS Ktr Base The GS shall collect a heartbeat status for all components (hardware and

2451 software) in the GS.

GSFPS- | GS Ktr Base The GS shall provide complete reports of data associated with all

2452 detected anomalies for all GS components (hardware and software)
determined to be critical to the performance of the GS.

GSFPS- | GS Kitr Base The GS EM functions shall be interoperable with GOES-R elements

1310 located at facilities hosting GS functions.

GSFPS- | GS Ktr Base The GS shall provide EM functions to GS operators located at any facility

1312 hosting GS functions.

GSFPS- | GS Kir Base The GS shall permit operators at each facility hosting GS functions to

1314 access EM functions for GS elements at that facility, independent of the
connectivity status of the other facilities hosting GS functions.

GSFPS- | GS Kir Base The GS shall capture event messages of EM events.

2627

GSFPS- | GS Ktr Base The GS shall store event messages of all GS and satellite events for the

2628 life of the mission.

GSFPS- | GS Ktr Base The GS shall provide the capability for immediate element operator

3106 access to an operator-configurable subset of element-level events for a
period of 90 days.

GSFPS- | GS Ktr Base The GS shall selectively filter EM event messages for forwarding to EM

2629 based on operator definition.

GSFPS- | GS Ktr Base The GS shall forward filtered event messages of EM events to the EM.

2630

GSFPS- | GS Ktr Base The GS shall permit an operator to manually override any EM automated

1360 control process or operational constraint.

GSFPS- .

1316 5.2.1 Enterprise Management Data Management

GSFPS- | GS Ktr Base The GS shall display EM data to GS operators located at any facility

1318 hosting GS functions.

GSFPS- | GS Kitr Base The GS shall provide for an operator retrieval of stored and online EM

1320 data.

GSFPS- | GS Ktr Base The GS shall export at operator request, selected EM data, EM logs, and

1324 software on removable physical media.

GSFPS- | GS Kitr Base The GS shall retrieve, display, export, store for the life of the mission, and

1326 print operator-selected EM logs, EM reports, and EM data associated with
all GS and satellite events.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Ktr, GAS | Base The GS shall monitor and display the GOES-R Access Point interface

1336 (CCR-01430) status.

GSFPS- | GS Ktr Base The GS shall display any EM-generated report via the operator HMI.

1338

GSFPS- | GS Ktr Base The GS shall generate reports of operator-selected EM data for an

1340 operator-selected time-span.

GSFPS- | GS Kitr Base The GS shall have the capability to retrieve, display, trend, export

3107 (reports), store for the life of the mission, and print (reports) of
performance measurements.

GSFPS- | All Base The GS shall require operator action to recover from manual

2731 (CCR-01430) interventions.

GSFPS- .

1342 5.2.2 Enterprise Management Performance

GSFPS- | All Base The GS shall provide operator notification of any monitored non-nominal

1348 (CCR-01430) condition within three seconds (3-seconds) of detection of the condition.

GSFPS- | GS Ktr Base The GS shall retrieve and display within 10 seconds operator selected EM

1350 data and logs created within the last 90 days.

f;FZPS' 5.3 Enterprise Supervision

GSFPS- | GS Ktr Base The GS shall concurrently supervise the GS functions located at all

1358 facilities hosting GS functions.

GSFPS- | GS Ktr Base The GS shall validate operator ground directive requests against

1364 allowable configurations.

GSFPS- | All Base The GS shall permit an operator to configure GS network functions.

1366 (CCR-01430)

GSFPS- | All Base The GS shall permit an operator to change selected configurations for

1370 (CCR-01430) supervised hardware or software.

GSFPS- | GS Ktr Base The GS shall permit an operator to change selected EM configuration and

1372 control parameters.

GSFPS- | All Base The GS shall maintain established access privileges for different

1376 (CCR-01430) categories of GS operators and users.

GSFPS- | All Base The GS shall supervise access by operators at any GOES-R site.

1378 (CCR-01430)

GSFPS- | GS Ktr Base The GS shall monitor and display GS resource operational status and

1382 performance, including; resource utilization (processing, storage, network
and communications status), processing throughput, equipment
configuration and availability, data accounting, data processing status, and
product status, to support operations, trending, and performance analyses.
(CCR01286)

GSFPS- | GS Ktr Base The GS shall monitor and display the status and performance of

1384 processes, including the satellite communications links, MM, EM, PG, PD,
antenna subsystems, and external interfaces.

GSFPS- | GS Kitr Base The GS shall provide for correlation of failures to identify and process

1388 events such as cascading failures.

GSFPS- | GS Ktr Base The GS shall monitor applications communications status between

1390 components of the GS, both between facilities and within each facility.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Kitr Base The GS shall monitor network communications status between

1392 components of the GS, both between facilities and within each facility.

GSFPS- | GS Ktr Base The GS shall capture and store CPU resource usage performance

1394 measurements for 90 days.

GSFPS- | GS Ktr Base The GS shall capture and store CPU loading performance measurements

1396 for 90 days.

GSFPS- | GS Ktr Base The GS shall capture and store memory usage performance

1398 measurements for 90 days.

GSFPS- | GS Ktr Base The GS shall capture and store disk access performance measurements

1400 (read and write) on a process basis for 90 days.

GSFPS- | GS Kir Base The GS shall capture and store network usage performance

1404 measurements on a physical link basis for 90 days.

GSFPS- | GS Ktr Base The GS shall capture and store disk usage performance measurements

1406 on a hardware LRU basis for 90 days.

GSFPS- | GS Ktr Base The GS shall collect and store reliability events for satellite and GS LRUs

1420 for the life of the mission.

GSFPS- | GS Ktr Base The GS shall collect and store reliability events by hardware LRU for the

1422 life of the mission.

GSFPS- | GS Ktr Base The GS shall collect and store reliability events by software configuration

2950 item (CI) and version identifier for the life of the mission.

GSFPS- | GS Ktr Base The GS shall record planned outages for maintenance and upgrades as

1424 events.

GSFPS- | GS Ktr Base The GS shall collect and store reliability event duration for each reliability

1426 event for the life of the mission.

GSFPS- | GS Kitr Base The GS shall differentiate anomalies by severity level.

1428

GSFPS- | GS Ktr Base The GS shall capture and store logs of network events, configuration

1430 changes, and status information for the life of the mission.

GSFPS- | GS Ktr Base The GS shall capture and store logs of events, configuration changes, and

1432 status information for the life of the mission.

GSFPS- | All Base The GS shall report GS performance against the latency and refresh

1438 (CCR-01430) criteria established in Appendix A, B, C, D, and E of the GS-F&PS.

GSFPS- | GS Ktr Base The GS shall provide the capability to perform short- and long-term trend

1440 analysis of system, network, and communications performance.

GSFPS- | GS Ktr Base The GS shall provide the capability to perform analysis of the resource

1442 impact of system, network, and communications modifications,
enhancements, and reallocations.

GSFPS- | GS Ktr Base The GS shall page designated personnel of non-nominal conditions and

1450 alerts (e.g., satellite, instrument, and GS conditions, alerts, and alarms)
based on operator defined recipients.

GSFPS- | GS Kitr Base The GS shall annotate and display notification messages with time and

1454 date of generation.

GSFPS- | GS Kitr Base The GS shall store notification messages in a way that enables retrieval

1456 by operator-selectable attributes, including type, time, and text string,
anomalous component identification.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Kitr Base The GS shall maintain visual notifications until the non-nominal condition
1458 is cleared.
GSFPS- | GS Ktr Base The GS shall store notification messages for a period of 90 days.
3108
GSFPS- | GS Ktr Base The GS shall capture and store fault isolation information at the GS
1462 system and subsystem level, for both hardware and software Cls, for a

period of 90 days.
GSFPS- | GS Ktr Base The GS shall autonomously evaluate all supervised elements to identify
1464 anomalous conditions.
GSFPS- | GS Kir Base The GS shall autonomously initiate diagnostics to aid in isolating internal
1466 faults, using safeguards to prevent diagnostic operations from affecting
other operations.

GSFPS- | GS Ktr Base The GS shall send fault recovery directives to GS systems and
1468 subsystems.
GSFPS- | GS Ktr Base The GS shall provide information to isolate faults between GS systems
1470 and external interfaces.
GSFPS- | GS Ktr Base The GS shall supervise integration and test environment functions.
2824
GSFPS- | GS Ktr Base The GS shall supervise development environment functions.
2845
&Sﬁps' 5.4 Common Support Services
GSFPS- | GAS The GS shall make user account information accessible to GS operations
1489 (CCR-01430) personnel for queries and EM report generation.
fdi)'zps' 5.5 Ground Segment Infrastructure
GSFPS- . .
1496 5.5.1 External Interface Supervision
GSFPS- | GS Kir Base The GS shall supervise GS interfaces to external elements, up to the
1498 GOES-R demarcation as defined in the GS IRDs.
GSFPS- | GS Ktr Base The GS shall supervise applications communications status between
1500 external elements and the GS.
GSFPS- | GS Ktr Base The GS shall supervise network communications status between external
1502 elements and the GS.
GSFPS- . L
1503 5.5.2 Ground Segment Security Monitoring
GSFPS- | GS Ktr Base The GS shall manage operational networks consistent with all security
1505 and access control requirements.
GSFPS- | GS Ktr Base The GS shall alert operations personnel of security incidents.
1509
GSFPS- | GS Ktr Base The GS shall correlate data from GS specific host-based and network-
1511 based intrusion prevention and detection system and firewalls.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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oo 6 MISSION MANAGEMENT REQUIREMENTS

GSFPS- ;

1516 6.1 Overview

GSFPS- Section 6 specifies the Mission Management (MM) function of the GOES-

1518 R GS. MM comprises the hardware, software, and mission operations
support functions required to safely and reliably control and communicate
with the satellite, monitor satellite systems performance, and capture all
raw instrument data necessary for production of mission data.

GSFPS- ; ;

1520 6.2 Operational View

GSFPS- MM encompasses all operational functions of the spacecraft and

1522 instruments as follows:

a) Mission operations to include: console operations, offline
engineering and trending, bus and instrument engineering
telemetry and performance monitoring, anomaly detection and
resolution, procedure development, spacecraft resource
accounting, special operation.

b) Spacecraft telemetry data storage for the life of the mission and
remote access to telemetry.

c) Mission planning and scheduling.

d) Spacecraft navigation (orbit and attitude determination and
maneuver planning).

e) Space-Ground communications.

f) Antennas.

g) Uplink services and monitoring.

h) Downlink services and monitoring.

i) Raw instrument data pre-processing and temporary storage.

i) Level 0 (LO) processing.

k) Image Navigation and Registration (INR) operations.

[) Routine instrument calibration and L1b product monitoring.

m) Flight Software (FSW) management.

n) Flight operations simulation

f;gps- 6.3 General Mission Management

GSFPS- | GS Ktr Base The GS shall manage the GOES-R Satellite Series throughout the life of

1550 the mission.

GSFPS- | GS Ktr Base The GS shall maintain the Satellite Command and Telemetry Databases

2454 for the life of the mission.

GSFPS- | GS Kitr Base The GS shall perform satellite instrument calibration.

1552

GSFPS- | GS Ktr Base The GS shall perform mission planning and scheduling.

1554

GSFPS- | GS Ktr Base The GS shall collect performance measurements on MM including

2455 telemetry (TLM) limits, event messages, command (CMD) configurations,
RF/IF signal quality, continuity and status.

GSFPS- | GS Kitr Base The GS shall report on MM performance measurements.

2456

GSFPS- | GS Kitr Base The GS shall accommodate a minimum of 100 concurrent MM operator

2631 sessions, each capable of performing real-time commanding and telemetry
monitoring, spacecraft operations, scheduling, and off-line telemetry
analysis functions.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Kitr Base The GS MM software shall be capable of supporting a minimum of four

2632 separate GOES-R Series satellites.

GSFPS- | GS Kir Base The GS shall provide a configuration monitoring function to monitor the

2633 status and send configuration directives to all MM components and
subsystems.

GSFPS- | GS Ktr Base The GS shall display a new page, complete with data within 3 seconds of

3026 its selection by the operator.

GSFPS- | GS Ktr Base The GS shall perform reassignment of a workstation configuration from

3027 one spacecraft to another within 30 seconds of an operator directive.

GSFPS- | GS Ktr Base The GS shall provide continuity of Mission Management workstation

3028 displays and processing before/after an operator log-off/log-on for the
purpose of gap free change of operators.

GSFPS- | GS Ktr Base The GS shall display MM data on an operator-selectable periodic basis.

1558

GSFPS- | GS Ktr, ANT | Base The GS shall capture logs of all operator inputs.

1560 (CCR-01430)

GSFPS- | GS Ktr Base The GS shall store and have the capability to retrieve, display, and

2458 generate and export reports of all operator inputs for 90 days.

GSFPS- | GS Ktr Base The GS shall provide the capability for operators to access the GS

3087 Satellite Telemetry and Command Databases from all GS locations.

GSFPS- | GS Ktr Base The GS shall manage the configuration of the contents of the Satellite

3088 Telemetry and Command Databases.

GSFPS- | GS Ktr Base The GS shall provide an XTCE-compliant ingest/export function/interface

3089 for the Satellite Telemetry and Command Databases.

GSFPS- | GS Kir Base The GS shall provide a validation function for the Satellite Telemetry and

3090 Command Databases.

GSFPS- | GS Kitr Base The GS shall perform line-by-line syntax checking and display of all

3091 commands and ground directives.

GSFPS- | GS Ktr Base The GS shall configuration control all mission products (e.g., schedules,

3095 spacecraft commands, command loads, and flight software) stored and
created within the GS.

GSFPS- | GS Ktr Base The GS shall import, process, and store command procedures developed

3096 externally using the GS scripting language logic statements and command
blocks derived from the Satellite Telemetry and Command Database.

GSFPS- | GS Ktr Base The GS shall manage the GOES-R Mission Operations Database

3138 (MODB).

GSFPS- | GS Ktr Base The GS shall provide the capability for operators to access the GOES-R

3139 MODB from all GS locations.

GSFPS- | GS Ktr Base The GS MODB shall be capable of being shared by all parties (operations

3157 and satellite/instrument teams) to maintain all satellite mission operations
products.

GSFPS- | GS Ktr Base The GS shall provide a validation function for the GOES-R MODB.

3140

GSFPS- | GS Ktr Base The GS shall provide an XTCE-compliant ingest/export function/interface

3141 for the GOES-R MODB.

Check the VSDE at https://vsde.nasa.gov/vsde/portal to verify correct version prior to use.
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GSFPS- | GS Kitr Base The MODB shall be delivered as a delimited ASCII file.

3142

GSFPS- | GS Kir Base The GS MODB shall conform to the GOES-R Flight Project Tele